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WHAT IS CLAIMED IS 

A semiconductor memory comprising: 
a\irst memory array having a plurality of first 
main wordVines, a plurality of sets of first sub word 
lines, a plurality of pairs of first data lines, and a 
plurality ofSfiirst memory cells each of which is coupled 
to a- corresponding one of said plurality of first sub 
word lines and \ corresponding one of said plurality of 
first data lines \ach of said sets of first sub word 
lines corresponding^© one of said plurality of first 

main word lines; 

a second memory \rray having a plurality of second 
main word lines, .a plurality of sets of second sub word 
lines, a plurality of pa>^f second data lines, and a 
plurality of second merL^Jf^^ ls each of wnicn is 
coupled to a corresponding Ue of said plurality of 
second sub word lines and a\co\responding one of said 
plurality of second data lines, \ach of said sets of 
second sub word lines corresponding to one of said 
plurality of second main word lines> 

a third memory array having a plurality of third 
main word lines, a plurality of sets third sub word 
lines, a plurality of pairs of third dak lines, and a 
plurality of third memory cells each of wWh is coupled 
to a corresponding one of said plurality of\third sub 
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*ord lines and a corresponding one of said plurality of 
th\rd data lines, each of said sets of third sub word 
lin\ corresponding to one of said plurality of third 

main word lines; 

\fourth memory array having a plurality of fourth 
main woXlines, a plurality of sets of fourth sub word 
lines,, a p\rality of pairs of fourth data lines, and a 
plurality of\fourth memory cells each of which is 
coupled to a corresponding one of said plurality of 
fourth sub word\ines and a corresponding one of said 
plurality of four\data lines, each of said sets of 
fourth sub word responding to one of said 

plurality of fourth~riS^n word lines; 

a pair of firs\s\ common data line extending in 

a first direction; 

a pair of second sub ^mmon data line extending in 

said first direction; 

a pair of third sub commo^data line extending in 

said first direction; 

a pair of fourth sub common d\ta line extending in 

said first direction; 

a pair of first main common data\line extending in 
a second direction perpendicular to said\f irst 
direction; 
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a v pair of second main common data line extending in 

said second direction; 

a\irst switching circuit coupled between said 
plurality^ pairs of first data lines and said pair of 
first sub common data line; 

a second switching circuit coupled between said 
plurality oAairs of second data lines and said pair of 
second sub common data line; 

a third switching circuit coupled between said 
plurality of pai^s of third data lines and said pair of 
third sub common diata line; 

a fourth swffei^g circuit coupled between said 
plurality of paW^ fourth data lines and said pair 
of fourth sub commo^ data line; 

a fifth switching circuit coupled between said 
pair of first sub commonXdata line and said pair of 
first main common data lii 

a sixth switching circuit coupled between said 
pair of second sub common daVa line and said pair of 
second main common data line; 

a seventh switching circuit coupled between said 
pair of third sub common data litoe and said pair of 
first main common data line; and 
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an eighth switching circuit coupled between said 
pair or fourth sub common data line and said pair of 
second Vain common data line. 



2. ^.semiconductor memory comprising: 
a fir\t region extending in a first direction; 
- a secorid region extending in said first direction 
and in paralle\ with said first region; 

a third region extending in a second direction 
perpendicular to \aid first direction; 

a fourth reg\on extending in said second direction 
and in parallel withXsaid third region; 

a fifth regio^ftrwned as a rectangle of which 
three sides are cofrUjsrt^us to said first region, said 
third region and said ffoNirth region; 

a sixth region fo\m\d as a rectangle of which two 
sides are contiguous to sai\3 first region and said 

fourth region; \ 

a seventh region formed \s a rectangle of which 
four sides are contiguous t\ said first region, said 
second region, said third region\nd said fourth region; 

and \ 

an eighth region formed as a rectangle of which 
three sides are contiguous to said fi/tst region, said 
second region and said fourth region; \ 
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therein said first region includes a pair of first 
sub coAon data line extending in said first direction 
and a paiur of second sub common data line extending in 
said firsts direction, 

wherein said second region includes a pair of 
third sub common data line extending in said first 
direction and V pair of fourth sub common data line 
extending in sa\d first direction, 

wherein said third region includes a pair of first 
main common data l^ne extending in said second 
direction, 

wherein said^foAar"£h region includes a pair of 
second main commoh-daV line extending in said second 

direction, 

wherein said f if\h\region includes: 

(1) a first memory arrayNWving a plurality of first 
word lines, a plurality of Vairs of first data lines, and a 
plurality of first memory cells connected to said 
plurality of first word linesNand said plurality of 
pairs of first data lines; 

(2) a first sense amplifier connected to said plurality 
of pairs of first data lines; and 

(3) a first switching circuit connected interposingly 
between said plurality of pairs of f\rst data lines and 
said pair of first sub common data lirfe, 
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wherein said sixth region includes: 

(1) \ second memory array having a plurality of second 
word iWs, a plurality of pairs of second data lines, 
and a plurality of second memory cells connected to said 
plurality\f second word lines and said plurality of 
pairs of second data lines; 

(2) -a -second ^nse amplifier connected to said plurality 
of pairs of secdnd data lines; and 

(3) a second switching circuit connected interposingly 
between said plurality of pairs of second data lines and 
said pair of second stab common data line, 

wherein said seventh region includes: 

(1) a third memory ar^y\avl>g a plurality of third 
word lines, a plurality~5fCairs of third data lines, 
and a plurality of third LmVy cells connected to said 
plurality of third word li\es\nd said plurality of 
pairs of third data lines; \ 

(2) a third sense amplifier connected to said plurality 
of pairs of third data lines; and \ 

(3) a third switching circuit connected interposingly 
between said plurality of pairs of thirM data lines and 
said pair of third sub common data line,\ 

wherein said eighth region includes :\ 
(1) a fourth memory array having a plurality\of fourth 
word lines, a plurality of pairs of fourth da£a lines, 
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and a plurality of fourth memory cells connected to said 
plurality of fourth word lines and said plurality of 
paifts of fourth data lines; 

(2) aVfourth sense amplifier connected to said plurality 
of pairs of fourth data lines; and 

(3) a fourth switching circuit connected interposingly 
between sL plurality of pairs of fourth data lines and 

wherein\aid first region and said third region 
intersect in a region including: 

(1) a fifth switching circuit connected interposingly 
between said pair a^trr** sub common data line and said 
first main common ^atavli/ie; and 

(2) a'sixth switchiWc\cuit for supplying said first 
sense amplifier wit/ a supply voltage and a reference 

voltage, \ 

wherein said first region and said fourth region 

intersect in a region including :\ 

(1) a seventh switching circuit connected interposingly 
between said pair of second sub coition data line and 
said second main common data line; andv 

(2) an eighth switching circuit for supplying said 
second sense amplifier with said supply voltage and said 
reference voltage, \ 
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Wherein said second region and said third region 
intersect in a region including: 

(1) a nin\h switching circuit connected interposingly 
between saiSi pair of third sub common data line and said 
first main common data line; and 

(2) a tenth switching circuit for supplying said third 
sense -amplif ierWith said supply voltage and said 
reference voltage Xand 

wherein said ^cond region and said fourth region 
intersect in a region Vncluding : 

(1) an eleventh switching circuit connected 
interposingly between saiWair of fourth sub common 
data line and said second' main Common data line; and 

(2) a twelfth switchingNuW^t for supplying said 
fourth sense amplifier wit/ sa\d supply voltage and said 
reference voltage. I \ 

3. A semiconductor memory comprising: 
a first memory array having a pWality of first 
word lines, a plurality of pairs of f iAt data lines, 
and a plurality of first memory cells connected to said 
plurality of first word lines and said plurality of 
pairs of first data lines; \ 

a second memory array having a pluralityW second 
word lines, a plurality of pairs of second data\lines, 
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Ind a plurality of second memory cells connected to said 
plurality of second word lines and said plurality of 
pairk of second data lines; 

\ third memory array having a plurality of third 
word line^, a plurality of a pairs of third data lines, 
and a plurality of third memory cells connected to said 
plurality of\hird word lines and said plurality of 
pairs of third >data lines; 

a fourth memory array having a plurality of fourth 
word lines, a plurality of pairs of fourth data lines, 
and a plurality of fourth memory cells connected to said 
plurality of fourth w^rlTlinds and said plurality of 
pairs of fourth data^-iae-p^ 

a pair of first sub cdmmon data line extending in 

a first direction; \ \ 

a pair of second sub commote data line extending in 

said first direction; \ 

- a pair of third sub common datia line extending in 

said first direction; \ 

a pair of fourth sub common data lW extending in 

said first direction; \ 

a pair of first main common data line\extending in 
a second direction perpendicular to said firs>t 
direction; \ 
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\ a pair of second main common data line extending 
in sard second direction; 

aVirst switching circuit connected interposingly 
between Xi* plurality of pairs of first data lines and 
said pair d€ first sub common data line; 

a second switching circuit connected interposingly 
between said pWality of pairs of second data lines and 
said pair of second sub common data line; 

a third switching circuit connected interposingly 
between said pluraliW of pairs of third data lines and 
said pair of third sutXcommon data line; 

a fourth switching\circuit connected interposingly 
between said plurality of^iTs^of fourth data lines and 
said pair of fourth sub (coiroTtonyaata line; 

a first transmission c/rbuit connected 
interposingly between said lair\ first sub common data 
line and said pair of first \ain cWion data line, said 
first transmission circuit receiving\first signals on 
said pair of first sub common data lirife and outputting 
second signals to said pair of first ma\i common data 
line, said second signals being amplif ied\signals of 

said first signals; \ 

a second transmission circuit connected\ 
interposingly between said pair of second sub cWnon 
data line and said pair of second main common dat\ line, 
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said second transmission circuit receiving third signals 
on\aid pair of second sub common data line and 
outp\ting fourth signals to said pair of second main 
commonWa line, said fourth signals being amplified 
signals said third signals; 

a thiVd transmission circuit connected 
interposingly\between said pair of third sub common data 
line and said pair of first main common data line, said 
third transmissi\circuit receiving fifth signals on 
said pair of third\ib common data line and outputting 
sixth signals to saidWr of first main common data 
line, said sixth signalWlhg amplified signals of said 

fifth signals; and / \J 

a fourth transmi^sl^|n>circuit connected 
interposingly between saidUaW of fourth sub common 
data line and said pair of \cond main common data line, 
said fourth transmission circuit deceiving seventh 
signals on said pair of fourth sub\ommon data line and 
outputting eighth signals to said paik of second main 
common data line, said eighth signals b\ing amplified 
signals of said seventh signals. \ 



4. A semiconductor memory comprising: 
a plurality of sub-memory mats, each of said sub- 
memory mats including: a memory array having subN^ord 




- 95 - 



♦ 



Lnes and sub-bit lines intersecting orthogonally and 
dynamic memory cells located in lattice fashion at the 
intersection points between the intersecting sub-word 
and suWt lines; a sub-word line driver including unit 
sub-wordVine driving circuits corresponding to said 
sub-word l^es; a sense amplifier including unit 
amplifier circuits and column selection switches 
corresponding t\said sub-bit lines; and sub-common I/O 
lines to which the\designated sub-bit lines are 
connected selectively, via said column selection 
switches, wherein said\ub-memory mats are arranged in 

lattice fashion; 

a plurality of ma^n lioxd ^ines and column 
selection signal lines i^teTi^ting orthogonally above 
said sub-memory mats; and 

a plurality of main common Vo lines to which the 
designated sub-common I/O lines are \onnected 
selectively. 



5. A semiconductor memory according \to claim 4, 
wherein said unit sub-word line driving circuits are 
furnished alternately on both sides of said sib-word 
lines, said unit sub-word line driving circuitsNhaving a 
pitch twice that of said sub-word lines; and 
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therein said unit amplifiers and said column 
selecti&n switches are provided alternately on both 
sides of\aid sub-bit lines, said unit amplifiers and 
said colum\ selection switches having a pitch twice that 
of said submit lines. 

- ,6. A semiconductor memory according to claim 5, 
wherein said uni\ sub-word line driving circuits are 
shared alternately^ the corresponding sub-word lines 
of two adjacent sub-memory mats located in the column 

direction; and 

wherein said unitNamplif iers and said column 
selection switches are ^fifceT\lternately by the 
corresponding sub-bitC^neW two adjacent sub-memory 
mats located in the row difedtion. 



7. A semiconductor mf mory\according to claim 6, 
wherein said main word lines\ave\ pitch X times that 
of said sub-word lines, said semiconductor memory 
further comprising X bits of sub-word\line driving 
signal lines intersecting said main worM lines 
orthogonally, said sub-word line drivingNcircuits 
selectively placing into selected status t^e 
corresponding sub-word lines in accordance wdth a row 
selection signal sent via the corresponding m^in word 
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dnes as well as in accordance with a sub-word line 
dr\ving signal transmitted via the corresponding sub- 
worA line driving signal lines. 



A semiconductor memory according to claim 7, 
wherein\ach of said unit sub-word line driving circuits 
is a CMOs\tatic driving circuit comprising: a p-channel 
first MOSFET\which is furnished interposingly between 
the sub-word Fine driving signal line and the 
corresponding s^b-word line and of which the gate is 
connected to an inverted signal line of the 
corresponding main \rd line; an n-channel second MOSFET 
which is furnished in^rp^ngly between the 
corresponding sub-^rdW and a grounding potential 
and of which the gate isf connected to an inverted signal 

ma\j.n word line; and an n- 
is Furnished in parallel with 
said first MOSFET and of which th\gate is connected to 
an uninverted signal line of said corresponding main 
word line. 



line of said correspond^ 
channel third MOSFET whi< 



9. a semiconductor memory accordingvto claim 8, 
wherein said column selection signal lines ftave a pitch 
Y times that of said sub-bit lines, said semiconductor 
memory further comprising Y sets of said sub-common I/O 



* m 

- 98 - 



\ines corresponding to said sub-memory mats, said column 
selection switches being turned on selectively Y 
switches at a time in accordance with a column selection 
signalVransmitted via the corresponding column 
selections signal lines. 

- ,10. A\semiconductor memory according to claim 9, 
wherein said stfc-common I/O lines are connected 
selectively to s\d main common I/O lines via sub-main 
amplifiers located\n a region in which said sub-word 
line drivers and said\sense amplifiers intersect. 

11. A semi coftdustoV memory according to claim 10, 
wherein each of said sub-fma\* amplifiers comprises: a 
read differential MOSFEtW w\ich the gate is connected 
to the uninverted and inveHed ^gnal lines of the 
corresponding sub-common I/O line\rid of which the drain 
is connected to the inverted and uniWrted signal lines 
of the corresponding main common I/O I^ne; and a write 
switching MOSFET furnished interposingly\between the 
uninverted signal lines as well as between\the inverted 
signal lines of said sub-common I/O lines a Ad said main 
common I/O lines. \ 
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M.2. A semiconductor memory according to claim 11, 
whereinVsaid main common I/O lines are furnished in a 
layer abo^e the region in which said sub-word line 
drivers ar\ provided, said main common I/O lines 
intersecting\orthogonally with said sub-common I/O 

lines. \ 

13. A semiconductor memory according to claim 12, 
wherein said unit\mplif iers are fed with operating 
power via a pair ofViving signal lines, said sub- 
memory mats including^Ws^amplifier driving circuits 
for selectively tra^iWin^ to said driving signal 
lines said operatingpW^sent from a pair of driving 
voltage supply lines, sa(d\*nse amplifier driving 
circuits being located in\a reaion where said sub-word 
line drivers and said sense\amp\if iers intersect. 

14. A semiconductor memory according to claim 13, 
wherein said sense amplifier dr ivingWcuits utilize an 
overdrive scheme whereby said driving Signal lines are 
first supplied with operating power of a\relatively 
large absolute value for a predetermined time and then 
with operating power of a relatively small Absolute 
value. \ 
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Vl5. A semiconductor memory according to claim 14, 
wherei\ said semiconductor memory adopts a charge-reused 
ref resh\vethod whereby the operating power transmitted 
to the driving signal lines of one sense amplifier is 
forwarded \ia appropriate switching means to the driving 
signal linesW the next sense amplifier to be operated. 

16. A semiconductor memory according to claim 15 , 
further comprisirita main bit lines which correspond to 
the sub-bit lines df a predetermined number of sub- 
memory mats arranged\contiguously in the row direction 
and to which the sub-b\t lines of the designated sub- 
memory mat are select*vfc~~c^nected, wherein said unit 
amplifiers of said sLs&J&dif iers and said column 
selection switches are ar|aLd to correspond with said 
main bit lines. \ \ 

17. A semiconductor memory\according to claim 16, 
further comprising a predeterminedNmmber of redundant 
sub-memory mats furnished in the row\nd the column 
direction thereof. \ 

18. A semiconductor memory according to claim 17, 
wherein sense amplifier control signal linek for 
selectively connecting said driving signal li\es to said 
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iving voltage supply lines are located in a layer 
abcVe the region in which said sense amplifiers are 

provided; and 

rein said sub-word line driving signal lines, 
said mainXcommon I/O lines and said driving voltage 
supply link are furnished in a layer above the region 
in which sai\sub-word line drivers are formed." 



19. A semiconductor memory according to claim 18, 
further comprising\hree metal wiring layers, wherein 



said column selection 

driving signal li 

said driving volta^ge^supj 

third metal wiring laye 

wherein said mainlword 
lines and said sense amp' 
formed by the second metal 



1 lines, said sub-word line 
fain common I/O lines and 
lines are formed by the 
ch is the highest layer; and 
ines, said driving signal 
iontrol signal lines are 
wiring\ layer . 



wh 



ifier 



20. A semiconductor memory according to claim 19, 
wherein the layered structure including said main word 
lines, said driving signal lines, said s^nse amplifier 
control signal lines, said column selection signal 
lines, said sub-word line driving signal li\es, said 
main common I/O lines and said driving vol tag* supply 



- 102 - 



.nes 



is patterned without recourse to a phase shift 



mask scheme. 

\l. A semiconductor memory according to claim 20, 
whereiiNsaid semiconductor memory is mounted on a p-type 
semiconductor substrate having data I/O circuits and fed 
with a- relatively small negative potential; 

wherein\the n-channel MOSFETs constituting part of 
said memory ar\ys, said sense amplifiers and said sub- 
word line drivers\are formed in a p-well region of p- 
type semiconductor Nsubstrate; 

wherein the n^e«anne^ MOSFETs constituting part of 
peripheral circui^ ar\f/rmed in a p-well region 
supplied with said^To^ing potential inside a 
relatively deep n-welll region fed with the supply 

voltage; and \ \ 

wherein the n-chanriel MOSFETs making up part of 
said data I/O circuits are formed in a p-well region 
supplied either with said groundiV potential or with a 
negative potential of a relatively \arge absolute value 
inside said relatively deep n-well reVon fed with said 
supply voltage. \ 



22. A semiconductor memory accordingXto claim 20, 
wherein said semiconductor memory is mountedVn a p-type 
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semiconductor substrate having data I/O circuits and fed 
wiWi said grounding potential; 

\ wherein the n-channel MOSFETs constituting part of 
said Memory arrays, said sense amplifiers and said sub- 
word line drivers are formed in a p-well region fed with 
a negati)te potential of a relatively small absolute 
value -inside a relatively deep n-well region supplied 
with a word \ine selection potential; 

wherein \he n-channel MOSFETs making up part of 
peripheral circuits are formed in a p-well region of 
said p-type semiconductor substrate; and 

wherein the n-cbajinjel MOSFETs constituting part of 
said data I/O cir.cuits\are )f ormed in a p-well region 
supplied either wiW-s^fg rounding potential or with a 
negative potential of J relatively large absolute value 
inside a relatively deeb n-weNLl region fed with the 
supply voltage. \ \ 

23. A semiconductor memory according to claim 20, 
wherein said semiconductor memory is haunted on a p-type 
semiconductor substrate having data l/0\circuits and fed 
with said grounding potential; \ 

wherein the n-channel MOSFETs constituting part of 
said memory arrays and said sub-word line drWrs are 
formed in a p-well region fed with a negative Wential 
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a relatively small absolute value inside a relatively 
deepVwell region supplied with a word line selection 
potentia. 

wherein the n-channel MOSFETs constituting part of 
said sense ampWers and peripheral circuits are formed 
in a p-well regionNon^aid p-type semiconductor 

subs-trate; and 

wherein the^T-ch*fi%l MOSFETs constituting part of 
said data I/O circuits! are\rmed in a p-well region 
supplied either with skd grounding potential or with a 
negative potential of a relativel\large absolute value 
inside a. relatively deep n-well regio^ fed with the 
supply voltage 




